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对光合细菌Y6的形态结构、生理生化特性及 16S r DNA序进行分析，鉴定
该菌株为红细菌属的Rhodobacter azotoformans（固氮红细菌）。以丙酸为底物，
对该菌光发酵产氢的特性进行了分析。通过单因素实验和正交实验，确定其最
佳产氢条件为：温度 30℃，起始pH 7.0，接种量 20％，丙酸浓度 20 mmol/L，
光照强度 3000 lux。在优化条件下，光合细菌的最高产氢量为 0.033 mol/Lcult（约
合 0.74 L/Lcult），比优化前提高了约 3倍；产氢速率为 7.2×10-4 mol /（Lcult·h）
（约合 0.016 L/（Lcult·h）），提高了 13％；氢转化率为 55％，提高了约 2.6倍。 
以 EMS 和 LiCl 为诱变剂对光合细菌进行突变，筛选了色素和氨基酸营养
缺陷型突变株。以一定致死率下的正变率为标准，获得色素突变最佳处理条件
是：1％EMS结合 0.3％LiCl处理 30 min；获得氨基酸营养缺陷型突变最佳处理



























Hydrogen production (2H++2e-↔H2) from organic sewage by photosynthetic 
bacteria (PSB), a group of archaebacteria, can be classified into photofermentative 
hydrogen production and dark fermentative hydrogen production. The dark 
fermentative hydrogen production is mainly catalyzed by hydrogenase. The 
photofermentative hydrogen production is catalyzed by nitrogenase which associated 
with photosynthesis and carbon metabolism. In this process, proton and electron 
required for hydrogen production were mainly provided by carbon metabolism, 
while ATPs were generated by photosynthetic system.  
 
The PSB strain Y6 was identified as Rhodobacter azotoformans by analysis of 
morphology, physiology and 16S rDNA sequences. The fermentative hydrogen 
production by PSB was studied using propionate as sole carbon source. After 
single-factor and orthogonal experiment, the optimal conditions for hydrogen 
production were achieved as: temperature 30℃, initial pH value 7.0, bacteria 
inoculation proportion 20%, propionate concentration 20 mmol/L and light intensity 
3000lux. Under the optimized conditions, the maximal hydrogen production and the 
maximal rate were 0.033 mol/Lcult (corresponds to 0.74 L/Lcult) and 7.2×10-4 
mol/(Lcult·h) (corresponds to 0.016 L/(Lcult·h)), respectively, with a hydrogen 
conversion efficiency of 55%.  
 
The pigment mutant and auxotrophic mutant strains were obtained using ethyl 
methane sulfonate (EMS) and LiCl as mutagenic reagents. The optimal conditions 
for obtaining pigment mutant were: 1% EMS, 0.3% LiCl, treating for 30 min. To get 
auxotrophic mutant, the optimum conditions were: 1% EMS, 0.5% LiCl, treating for 
30 min. Spectrum analysis of carotenoid pigment from mutant YM5-3 showed a 10 
nm (on average) blue shift of absorption peak. The HPLC and mass spectrum 
analysis suggested a dramatically accumulation of neurosporene, which might be 
caused by the block of the biosynthesis of hydroxyneurosporene and the subsequent 















maximal hydrogen producing rate of YM5-3 was similar to that of the initial strain 
Y6. Our research indicates that chemical mutagenesis was an efficient path to 





























































































































































































































































图 1-2 光合产氢元件及功能 
Fig. 1-2 Elements and their functions of photofermentative hydrogen production in PSB 
 
1.2.2.2.1光反应机理 
    光合产氢的特点是通过光合作用将光能转化为电能（产生电子），并通过电
子传递作用产生ATP，为细胞生理代谢供给最基本的保障。光合细菌能进行不
产氧的光合作用（细菌式的非环式光合磷酸化作用），这是有别于其他光合生物




























图 1-3 LHⅠ复合体的三维模型图（a为侧视图，b为俯视图） 
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